Homegarden plays a vital role for the livelihood of the people living in town. Homegarden agrobiodiversity was studied to highlight homegarden frequency, types, plant species, growth form and associated indigenous knowledge. The research was conducted during January to April 2017. A total of 180 randomly selected households were included in the survey. Ethnobotanical data were collected from purposively selected 60 homegardens using observations and semi-structured interviews while markets survey was conducted through structured questionnaire for homegarden products. Data were analyzed using descriptive and inferential statistics and similarity and Shannon wiener diversity index. The results indicated that 128 (71%) of the households were practicing home gardening. The homegarden plant composition gave 78 species belonging to 35 families. The representative families and number of species under each family were founded that the family Solonaceae, and Rutaceae rank top of the list (6 species) each followed by Fabaceae and Lamiaceae (5 species each) and Asteraceae, Poaceae, Rosaceae and Brassicaceae (4 species) each. Catha edulis, Lantana camara and Ruta chalepensis had the highest frequency of species followed by the families Asteraceae, Rutaceae and Poaceae.
Introduction
Biodiversity conservation is receiving increased attention of world scientists and leaders in recent decade because of the growing recognition of its importance and the adverse impacts of climate change particularly genetic diversity biodiversity. Biodiversity is usually explored at three levels: genetic diversity level, species diversity levels, and ecosystem diversity levels.. As a study in biodiversity, Ethnobotany is taken as key science for studying the local people on the botanical aspects of conservation and development. Ethnobotany remains the leading tool in finding how people have traditionally used plants (Balick et al. 1996 ). An ethinobotanical research is very crucial for the developing country like Ethiopia, where local people is highly dependent on local plant resources for the lively hood. Ethinobotanists reported that modernization of the world is dominating the life style of traditional societies, which is result in massive cultural and environmental changes. Indigenous knowledge is vital for sustainable agro biodiversity where the knowledge is lost at an incredible rate.
Traditional knowledge is the information that people in a given community have developed, based on experience and adaptation to a local culture and environment (Christian et al., 2004) . Such knowledge is useful for reducing hazards and for maintaining cultural and biological diversity in a given society. The decline in the indigenous botanical knowledge transfer and skill of plant management are facing difficulties in their future. The role of home gardens as repositories of biological diversity has been acknowledged but still comprehensive, interdisciplinary investigation of their agrobiodiversity is lacking (Galluzzi et al., 2010) . Home gardens are realized as an important self-sustaining agro ecosystem with the dual function of production and on farm conservation of agro biodiversity (Zemede & Woldu 2002) . The threat in genetic erosion to plant resources for which are useful for food and other agriculture benefits could be arrested by ensuring the worth and benefits of home gardens because they ensure conservation of useful plants through continuous use (Zemede, 2002) . in English language as agro forestry home gardens, backyard gardens, farmyard, roof top garden, homestead farms and gardens (Zemede, 2002) .
In Ethiopia, where there are a number of languages spoken and with diverse society structures, homegardens are called in Amharic as "yeguaro ersha" and in
Oromifa language "eddo" means a land at a backyard of a house (Zemede, 2002) .
Home gardens commonly are systems that are essentially man-made and that reflect the wisdom of culture and ecological knowledge which evolved over the years (Kumar & Nair, 2004 and Tigist et al., 2006) . The highest diversity of plant species in the home gardens plays an essential socio-economic and ecological role due to the fact that it is related to the production of food and other products such as source of fire wood, fodder, medicinal plants, cash crops and ornamentals (Engels, 2002) . In related to in situ conservation of agro biodiversity, (Eyzaguirre & Watson 2002) describes that homegardens are taken as key places for conserving plant biodiversity. It is exhibited that home gardens are serving as refugees camp for a number of plants species especially for those plant species that are not widely grown in the larger agro ecosystem in addition to enormous indigenous knowledge (Eyzaguirre & Linares 2004) . The scope of the present study was limited to plant agrobiodiversity at species level describing floristic richness of home gardening system. It also describes their contributions to cultural identity and diversity natured by bio cultural knowledge, and to economy, nutrition and health at household level. The general aim of the study is to assess the home gardens of Kombolcha Woreda along with their traditional management practices and uses, to generate and make available information on their roles for in-situ conservation of plant biodiversity.
Material and Methods

Description of the Study Area
Kombolcha is one of eighteen Woredas in East Hararghe Zone. Kombolcha is located about 514 km from Addis Ababa and 14 km northwest of Harar town, the capital of the Harare people Regional state. The altitude of the Woreda ranges between 1600 -2400 m asl. The Woreda is strategically located between the two main cities of Harar and Dire Dewa.
Kombolcha is bordered by the Dire Dawa City Administration to the north, Harari Regional State to the south, Jarso Woreda to the east, and Haramaya
Woreda to the west. The Woreda has a rugged topography with many valleys.
The northern part of the Woreda is mountainous with steep slopes. These natural features limit accessibility to some of the kebeles. Typically, the Woreda lies in lowland and midland areas. Rainfall is mainly bi-modal, but it can be erratic as well as the main rainy season is from February to mid-May and from July to end of August. Annually, the Woreda receives a mean rainfall of 600 -900 mm (Figure 1) . 
Population
The 2007 national census reported a total population of 140,080 of whom 70,967
were men and 69,113 were women; 12,615 or 9.01% of its population were urban dwellers. The majority of the inhabitants are Muslim, with 98.29% and the remaining are follower of Ethiopian Orthodox Christianity. The two largest ethnic groups reported in Kombolcha were the Oromo (92.55%) and the Amhara (7.2%).
Selection of the Study Sites; Home Gardens and Informants
A Reconnaissance survey of the study area was conducted on October 2016 to see whether the area is suitable to meet the objectives stated during that period, overall information on the study area was obtained and representative sampling site were identified by consulting the elders and the residents of the town. The town was divided in to three representative sampling sites (Ganda hasho, Weloye sefer and Ganda kesi) for data collection was based on the presence of traditional home garden practices. House holders in shaping and rented houses were purposively excluded since they do not have space to cultivate home garden plants. Therefore only households who have their own compounds and have access to and control over gardens plants were considered for study. After the domain of the households to be considered for the study is demarcated as stated above sampling frame was made based on the study aims and available budget.
According to (Cotton, 1996) , the site of the sample depends on available fund, side-yard, and others) the list of all households that fell in the domain were received from the town residences and workers after which the total number of those households divided by a sample size to determine sampling intervals for each sample site during the random selection. For data collection and analysis 60 home gardens (twenty home gardens from each site) were preferentially selected from houses as pointed out by 11. When recording indigenous knowledge held by certain social groups the choice of key informants for the study was done through available sampling. Accordingly a total of 16 persons which are believed to be knowledgeable persons between the ages of (20 -70) were selected from different sites (Rosenthal, 1997) .
Data Collection
Ethno Botanical Data Collection
Ethnobotanical data was collected during January to April 2017 using methods such as filed observation, semi structured interview, market survey, and questionnaires' survey following the procedure recommended by (Martin, 1995) cited in (Feleke, 2000) and (Cotton, 1996) , the interviews and FGDs were conducted in Amharic and Oromifa languages since these were the languages well understood by all informants and the vegetation and ethno-botanical data's were collected in line with the principles stated in (Vogl et al., 2004) and (Whittaker, 1993) .
Home Gardens Observation
Home gardens observations were made using observation checklist having columns of recording homegarden direction, plant diversity, and other important parameters and by laying quadrants in each homegarden. Semi structured interview was made with systematically selected key informants and with home garden owners in each site during ethno botanical data collection.
Semi Structured Interview
Questions were used during data collection included local name of the gardens species and purpose of the home gardens grown plants management's practices.
The importance of these home gardens for in-situ conservation of plants diver- 
Market Survey
A market survey was conducted to record the variety and amounts of food and other home garden plant products produced and supplied to the local market.
Plants that have market values in Kombolcha market were identified through observation on the market survey, and interview by interacting with producers, seller, and buyer by using the starter question.
Data Analysis
Following Ethnobotanical data collection, descriptive statistical methods such as densities, frequencies, relative densities, Shannon and wiener index for species diversity and Sorensen's index of similarities were used to analyze the data collected in the sites. Vegetation data collection carried out according to Whittaker 1993 principle.
Frequency
Frequency describe as the distribution of a species through stand frequency class were calculated to estimate the heterogeneity and homogeneity of species by following (Martin, 1995) .
frequency of species in the home garden 10 total number of sample in home ga Frequency rdens A * =
Relative Frequency
It is the distribution of one species in a sample relative to the distribution of all, this calculate with the formula (Martin, 1995) .
frequency of species in the home gardens Total frequency of all species in the s Relative frequency ample of home gardens A =
Density
Density is the average number of individuals of a species on a unit area basis. It is closely related to abundance of but more useful in establishing the importance of a species (Martin, 1995) .
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Relative density is the number of individual of species as a percentage of the total number of individual of all species in the area (Martin, 1995) .
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Similarity among Home Gardens
Sorensen index of similarity was also used to compare the degree to which spe- The coefficient values range from 0 (complete dissimilarity) to 1 (total similarity) (Kent and Coker 1992).
Shannon Wiener Diversity Index
The Shannon-wiener index is the most commonly used diversity indicator in plant communities, and it takes a value of zero when there is only one species in a community, and a maximum value, when all species are present in equal abundance (Shannon and Weaver 1949).
where; H = the Shannon index; Pi fraction of the entire population made of species i; S = number of species encountered; ∑ = sum from species 1 to species and "ln" is the natural logarithm to the base e (log).
Simpson's Diversity Indices
The term "Simpson's diversity index" can actually refer to any one of three closely related indices. The Simpson Index compares the number of a species to the total population of a given area. Simpson's index (D) measures the probability that two individuals randomly selected from a sample which belong to the same species (or some category other than species). There are two versions of the formula for calculating D. either is acceptable, but be consistent.
The simplest formula is
where; N = Refers to total number of all species; N = Refers to the total number of a particular species.
Simpson's Index of Diversity: 1-D
The value of this index also ranges between 0 and 1, but now the greater the value, the greater the sample diversity. This makes more sense. In this case, the index represents the probability that two individuals randomly selected from a sample that belong to different species.
Relative Abundance Richness
This method simply counts up the number of each individual observed or col- RA n N =
Species Richness
This method was simply count the number of different species which were observed, regardless of abundance.
Result and Discussion
Structure of Home Garden in Kombolcha Town
According to the observation made out of 180 household 128 practiced home gardening in case of spatial arrangement of the homegardens 60 gardens were found in the back yard of their houses where as 18 were side gardens in some cases the gardens found on both front and side or side and back sides Table 1 .
Distinct variations in site diversity and composition were encountered increasingly with increasingly in holding site. As the site of home gardens increase, as diversity of plant species increases. Home gardens on the study area are composed of trees, shrubs, herbs, and climbing plants in different strata.
They consist of trees approximately 10 -15 m on the upper strata, fruit crops 1 m to 10 m middle strata and herbaceous plants up to 1 m from the ground strata.
Local Knowledge and Management of Home Gardens Is Kombolcha Town
Local peoples have developed a general home garden structure with considerable diversity and flexibility that facilitates production of the major livelihood necessities. They have managed to select crops that are co-adapted and that give multiple benefits. Home garden are found surrounding the home of the owner where he/she gets daily requirement of fruit, vegetables, fodder, medicinal plants and some plants with cultural values.
According to the information during semi structured interview of homegarden owners of home gardens in the study area most of them grow vegetables during the rainy season of the year and also in the time of water scarcity by 
Diversity of Species in Homegardens of Kombolcha Town
Homegardens are typically populated by a wide Varity of plants, varying from small herbs total trees. From this study 78 species which are under 35 families were recorded from 18 homegardens surveyed (Table 2 ). The representative families and number of species under each family were found families like Solonaceae, and Rutaceae ranks top of the list 6 species each followed by Fabaceae and Lamiaceae consistes of 5 specieseach and Asteraceae, Poaceae, Rosaceae and Brassicaceae represented by 4 species each.
All plant species found in home gardens were used in the calculation of diversity index and evenness (Table 3) plant species with highest diversity were also identified in this study among them, Catha edulis, lantana camara and Ruta chalepensis had a highest frequency in that order diversity index with the value (H' = 3.08) highest for site-3 and followed by site-1 (H' = 2.9665) and the lowest diversity index (H' = 2.904) for site-2 as confirmed by owners of home gardens diversity of plant species are affected by different factors like, lack of access water, size of home gardens, pests and weeds on the study area. Sorensen similarity index among the sampling sites is (0.296) or lower than 0.5 which should that slight similarity. These communities do not have much over lap or similarity on kombolcha town home gardens. 
Functional Category of Home Gardens in Kombolcha Town
The homegardens on the study area have been suggested in to different functional uses categories. The categories suggested during the key informants interview were categorized as nutritional supply, stimulant, spices, medicinal plants and multipurpose trees.
Nutritional Supply from Home Gardens
Food producing plants are cultivated in the study however significant amounts of nutrient supplying homegarden products are more available during the main rainy season between June and September. As informants described during interview majority of these food and nutritional plants were fruits and vegetable that are cultivated through the year and directly used for house hold food and nutrition sources. Homegarden owners' responses reflected that adding fruits and vegetables to their daily meal helped them to stay healthy in addition to this the plantation of fruit and vegetables will also help them in their social interaction with their neighbors (Table 4 ).
Stimulant Plants from Homegardens
The second identified functional category of home gardens plant species were stimulants. The key informants in the study area identified three plant species as 
Spices Plants from Homegardens
The other functional category identified in the homegardens plant species was spice. In this category a total of 10 species recorded with their application. As indicated in Table 6 the spices are either used for household purpose and some spices are used as income generating means.
Medicinal Plants from Home Gardens
The study revealed that homegardens in Kombolcha town are serving as ecologically and culturally important systems for cultivating medicinal plants for wellbeing of human and its domesticated animals by healers and urban dwellers. The medicinal plants species, parts used, preparation and application methods were recorded (Table 7) . Dwellers and traditional healers believe that growing medicinal plants in home gardens is having a doctor at home. The ease of the use and the affordability makes it popular to be planted in every garden. The power to heal almost every human health disorder, animal disorder and crop pest problems also another importance raised during the key informants interview.
Multipurpose Tree Species
According to the key informants discussion and the response from the questionnaire among the functional groups multipurpose tree species are one of the groups. Plant species with various uses such as construction, furniture and equipment, fire wood, charcoal, shade tree and others were grouped under multipurpose functions. In this group the most dominant family was mirtaceae comprising of 2 species (Table 8) . The most dominant tree found in the homegarden were Eucalyptus camaldulensis and Eucalyptus globules due to the wide range of use it gives to the society. According to the key informants other tree species were not planted rather the plants grew by themselves without the intervention of human but the two dominant species become dominant due to high degree of plantation takes place in the area for their wide range of use.
Marketed Home Gardens Species on Kombolcha Town
According to market survey that done on kombolcha town during the study almost all study sites the road access enables farmers to produce cash crops. The most marketed home gardens species listed below are ranked based on the observation on the market, and from the information collected through key informant's interview and the rank collected from the questionnaire ( was considered as number one marketed species in the town were as other vegetables are taken the rank from two up to five. Even if market survey and economic valuation of homegarden products aren't the outcome of this research it is clearly observable that the cash crop in the area is highly dominated by chat. This species will benefit the farmer's a lot better income than the rest of the homegarden products. A kilo of chat coasts from 1500 -2500 Eth birr with equivalent currency of 65 -100 USD. The variety of chat determines the price of the chat.
The Role of Home Gardens for Plant Biodiversity Conservation in Kombolcha Town
Home gardens contain many types of species and the genetic diversity which 2016 the diversity of plants in eastern hararge is high the coffee varieties are decaffeinated that they need conservation. (Zemede & Ayele, 1995) commented that the Ethiopian homegardens house many indigenous taxa of crops as clones are found As the data gathered through questionnaire indicates that from the total of 128 homegarden users 117 agreed that the trees are useful to them that they don't want to remove them from their ground. The rest of the respondents responded that they didn't remove the trees from their homegarden due to the fact that they believe that they will not do any harm in their farm yard. Key informants interview reviles that they don't clear the trees and shrubs from their filed for their use. As key informants response most of the medicinal plants in the forest were extinct from their natural habitat due to illegal forest clearing so it is becoming difficult to find medicine that they save those trees and shrubs in their farm yard as shed or fence plants. The major problem raised as a challenge for conservation was youth attitude towards medicinal, aromatic and useful plants is low Figure 2. 
Discussion
The key informant's interview revealed that the plants in the homegarden be- homegarden species which is in agreement with findings of studies conducted in Sabata town of Ethiopia (Habtamu & Zemede, 2011) and (Belachew et al., 2003) in Diniio Gade homegarden South easte of Ethiopia where the most frequently maintained crops in the homegardens of Kombolcha town were reported to be those that serve as source of food.
Even if the uses of homegardens is not comparable and complementary with crop fields in many areas of Ethiopia, homegardens have been considered primitive and less productive and less attention has been given .
The homegardens in Kombolcha district facing less attraction as compared to the main farm yard due to the same reason mentioned above. This has resulted in loss of the traditional home garden management systems, loss of taxa and indigenous knowledge. Similar result and implication has been reflected by (Hilenbrand, 2006) according to the research bacterial wilt disease has also played its own part in destroying very useful ENSET varieties it was due to loss of indigenous knowledge.
The role of home gardens in generating income to families in Ethiopia has also been reported by different authors (Tigist W. et al., 2006 , Adugna & Zemede, 2006 , Gonzalez, 2011 . Focus to grow few cash crops by neglecting other beneficial crops could reduce the diversity of species managed in homegardens. Simple preference ranking exercise conducted on seven marketed homegardens plants in Kombolcha District with the highest frequencies and relative frequencies of occurrence revealed Catha edulis as the most valued marketed homegarden plant, followed by Lycopersicum esculentum and Solonum tuberosum ( The price variability and the seasonality of coffee (Coffea arabica) and the high demand of chat (Catha edulis) in most of the country has been a a great problem for coffee production and it is making the farmers to displacing coffee shrubs by chat. According to (Zemede A. 2002) it is reported that the fast expansion of Xanthosoma sagittifolium become a potential threat to Enset.
For maintenance, the diversity of homegarden species in Kombolcha Town depends on various indigenous management activities. (Belachew et al., 2003 , Wondimu et al. 2006 ) and (Tesfaye et al., 2009 ) confirmed the same results. Homegarden owners of Welaiyta and Bonga communities sites developed indigenous knowledge about the preparation, classification and cultivating of E. ventricosum. With the same manner management practices need to overtake in Kombolcha town to save some of the medicinal and aromatic plant species from extinction. In Wolayta and Gurage zones (Zemede & Woldu, 1997) reported similar perception with regard to the functions of this plant species. (Zemede A., 2002) remarked that the male family head is often accountable for designing homegarden structure, identifying suitable places for positioning the major crops, monitoring and strongly impacting the structure and direction of homegarden development. The study results confirmed homegardens are useful for the maintenance of good health in developing countries as also reported by UNICEF (1982) and (Burchi et al., 2011) .
The traditions of planting nutritional plants and wild plant species in homegardens for medicinal purpose have a vital role to in situ conservation of agrobiodiversity. From a total of plant species identified in the present study, 11% were used as traditional medicinal plants and distributed among 10 genera in 4 families. The findings obtained were similar to that of (Belachew et al., 2003) that reported 133 plant species grown in the "Gamo" homegardens of which 18 were medicinal plants. Nutraceutical plants are food plants which also have medicinal uses. The term nutraceutical means food or parts of food that offer medical or health benefits. These medicinal plants are alleged to be good remedies for various ailments.
Conclusion
Home gardens play an important role within the overall farming system. The fact that the majority owners of home garden show that gardening is considered important by farmers influences houses hold food security and income generation. Home gardens provide a diversity of fresh foods that have diverse quality and quantity of nutrients available to a family in a low cost and sustainable manner. It equally contributes to the community health improvement. Home gardens also contribute to the houses hold income through saving from food and medicinal expenses. Based on the research results, the following recommendation are forwarded: Kombolcha town home gardens owners should be trained on home garden product management and benefit making from sales of surplus products. The participation of the local people and awareness rising through training or education on sustainable management of home garden plant resources should be encouraged. The high diversity of species in home gardens contributes to plant biodiversity conservation. However, the tendency of local people towards the production of few cash is generating, therefore, the local agricultural office should play an active role by educating people to grow diversity plant species. Kombolcha town environmental protection authority and health station should encourage and build on the indigenous knowledge for the local community. Applications of organic farming through use of organic fertilizers and plants (lantana camara) against crop pest management should be promoted by urban agriculture.
